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The valve comprises a valve seat (2) disposed in the midway 
of flow passages (27,27*), and a valve casing (1) which 
houses the valve seat and the valve element inside. The 
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valve seat (2) has a tilt angle with respect to the direction of 
the flow of a fluid. The valve element (10) comprises a 
planar plate as its substrate, and an elongated hole (13) on 
the back portion of the planar plate. The valve element (10) 
is held at an initial tilt angle, smaller than the tilt angle of 
the valve seat, with respect to the direction of the flow of 
the fluid. A control rod is operative so that the valve element 
increases its tilt angle from its initial tilt angle. When the 
valve element touches one end portion of the valve seat, the 
valve element rotates about one end portion until the valve 
element is placed close to the valve seat or in seal 
engagement with the valve seat. 

EXEMPLARY CLAIMS- A plate valve comprising: a valve 
casing (1) defining a flow passage (27, 27'), a valve element 
recess (26), and an opening between said flow passage (27, 
27') and said valve element recess (26); a valve seat (2) 
disposed in said flow passage (27, 27') of said valve casing 

(I) at a first angle ((alpha)) with respect to a line of flow 
(28) through said flow passage (27, 27'), and having a 
portion (4) extending into said opening between said flow 
passage (27, 27') and said valve element recess (26); a 
valve element (10) having a back portion (12), and a base 
portion (11) for engaging said valve seat (2) to prevent flow 
through said flow passage (27, 27'); a control rod (20) 
disposed in said valve element recess (26) and passing 
through an aperture in said valve casing (1), said control rod 
(20) being moveable in an axial direction; support means 
(13) pivotally joining said control rod (20) to said valve 
element (10) at said back portion (12), said base portion 

(II) being engagable with said valve seat (2) through axial 
movement of said control rod (20) toward said flow passage 
(27, 27'); said valve element (10) being suspended by said 
control rod (20) at a second angle ((beta)) with respect to 
the line of flow (28) through said flow passage (27, 27') 
when said valve element (10) is positioned at least partially 
within said valve element recess (26) and is not in contact 
with said valve seat (2), said second angle ((beta)) being 
less than said first angle ((alpha)) characterized in that said 
valve element (10) is freely suspended by said control rod 
(20) at said back portion, and in that axial movement of said 
control rod (20) toward said flow passage (27, 27') causes a 
portion of said base portion (11) of said valve element (10) 
disposed in said opening to contact said valve seat (2) and 
pivot said valve element (10) to a closed position solely 
about said portion (4) of said valve seat (2) which extends 
into said opening when said valve element (10) is positioned 
sub 
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Description 

[0001] The present Invention relates to a plate vatve 
disposed in the midway of a flow passage, and, more 
particularly, to a plate valve which has shut-off and reg- 
ulating functions working either in normal or in emer- 
gency state. 

[0002] A diversity of valve types disposed in the 
midway of a flow passage are known. One of the types 
is a globe valve which has typically a spherical casing, 
wherein the center line of its Inlet passage is aligned 
with the center line of its outlet passage, and the flow of 
the fluid is curved In an S-shaped figure. The globe 
valve is a valve type that limits the fluid flow by checking 
directly the fluid flow. The advantage of this valve is that 
with its reliable choking capability, the valve regulates 
accurately the fluid flow, and that a compact design is 
easy to Implement. The disadvantages of the globe 
valve: because of its construction, the valve needs a 
large handling torque, and thus a large size valve is not 
practicable; and a resulting flow resistance is large. 
[0003] Another type of valve Is a sluice valve (gate 
valve) which shuts off the fluid flow In a piping system. 
In this valve, a disk-like valve element closes the flow 
passage to shut off the fluid flow. The sluice valve is a 
valve for an on-off valving operation. The advantages of 
this valve: When it is fully opened, flow resistance is 
extremely small; a large diameter valve can be manu- 
factured; and the handling torque for open and close 
operations is smaller than that for the globe valve. The 
disadvantages of the sluice valve are as follows: in its 
partially opened state, the valve suffers from eddied 
flow behind the valve element, giving rise to a large flow 
resistance and further causing the valve element to 
vibrate and then wear. The sluice valve thus is not 
appropriate to regulation of fluid flow. Furthermore, in its 
construction, the sluice valve has a long handling stroke 
for opening and closing operations, leading to a long 
opening or closing time Involved. The sluice valve is 
thus not suitable for quick opening or closing valving 
application. Its small-sized versions are difficult to man- 
ufacture. 

[0004] Another type of valve is a check valve. The 
check valve limits reverse flow from the downstream to 
the upstream of a flow passage because of back pres- 
sure. It automatically and quickly blocks reverse flow. 
[0005] These three valves have their own advan- 
tages and disadvantages as described above. There 
has not been available a valve which offers the com- 
bined functions and advantages of these valves. 
[0006] GB 304,837 discloses a stop valve adapted 
to provide a clear way between two passages disposed 
In the same horizontal plane. 

[0007] US 2999666 discloses a plate valve com- 
prising: a valve casing forming a flow passage that 
allows a fluid to flow in a single direction; a valve seat 
disposed midway in the flow passage of the valve cas- 
ing; a valve element engagable with the valve seat to 



shut off or regulate the fluki flow in the flow passage; 
and a control rod vertically movable in the valve casing 
and coupled to the valve element for engaging the valve 
element with the vatve seat, wherein the valve seat is 

5 disposed at an angle with respect to the direction of the 
fluid flow; the valve element comprises a planar plate 
which is engagable with the valve seat; the valve ele- 
ment Is connected to the control rod by means of con- 
necting rod; an elongated hole is disposed In one end of 

io the connecting rod. the connecting rod connecting a first 
axis disposed on the back portion of the planar plate to 
a second axis disposed on one end of the control rod 
and inserted through the elongated hole; the planar 
plate has a flange portion on its side near the valve seat; 

Y5 and a third axis is inserted through a hole disposed In 
the flange portion about which said valve element is 
rotatabty supported. 

[0008] The aim of the present Invention Is to provide 
a plate vatve which offers in combination the functions 

20 and advantages of the globe valve, sluice valve and 
check valve. More particularly, the plate valve according 
to the present invention shuts off the flow passage in an 
emergency situation, and, in normal operation, regu- 
lates the flow of a fluid and checks reverse flow. Further- 

25 more, the plate valve according to the present invention 
is easy to use, minimizes a flow resistance in its fully 
opened state, and offers a stable choking capability. 
Furthermore, the valve according to the present inven- 
tion is manufactured at low cost, and is available In a 

30 variety of sizes. 

[0009] According to one aspect of the present 
invention, the plate valve comprises: a valve casing 
defining a fiow passage, a valve element recess, and an 
opening between said flow passage and said valve ele- 

55 ment recess; a valve seat disposed in said flow passage 
of said valve casing at a first angle with respect to a line 
of flow through said flow passage, and having a portion 
extending into said opening between said flow passage 
and said valve element recess; a vatve element having 

40 a back portion, and a base portion for engaging said 
valve seat to prevent flow through said flow passage; a 
control rod disposed in said valve element recess and 
passing through an aperture in said vatve casing, said 
control rod being moveable In an axial direction; support 

45 means pivotally joining said control rod to said vatve ele- 
ment at said back portion, said valve element being 
freely suspended by said control rod at said back por- 
tion, said base portion being engagable with said valve 
seat through axial movement of said control rod toward 

50 said flow passage; said valve element being suspended 
by said control rod at a second angle with respect to the 
line of flow through said flow passage when said valve 
element is positioned at least partially within said valve 
element recess and Is not in contact with said valve 

55 seat, said second angle being less than said first angle; 
whereby axial movement of said control rod toward said 
flow passage causes a portion of said base portion of 
said valve element disposed in said opening to contact 
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said valve seat and pivot said vatve element to a closed 
position solely about said portion of said valve seat 
which extends into said opening when said valve ele- 
ment is positioned substantially within said flow pas- 
sage. 

[0010] According to another aspect of the present 
invention, the plate valve comprises a valve casing 
forming a flow passage that allows a fluid to flow in a 
single direction, a valve seat disposed midway in the 
flow passage of the valve casing, a vatve element enga- 
gable with the valve seat to shut off or regulate the fluid 
flow in the flow passage, and a control rod vertically 
movable in the valve casing and coupled to the valve 
element for engaging the valve element with the valve 
seat, wherein the valve seat is disposed at an angle with 
respect to the direction of the fluid flow, the valve ele- 
ment comprises a planar plate which is engagable with 
the valve seat and an elongated hole disposed on the 
back portion of the planar plate, the valve element is 
connected to the control rod by means of a connecting 
rod that connects a first axis disposed at one end of the 
control rod to a second axis inserted through the elon- 
gated hole, the planar plate has a flange portion on its 
side near the valve seat, a bracket is disposed on the 
valve casing near the flange portion, and a third axis is 
inserted through a hole disposed in the flange portion 
and a hole disposed in the bracket via which said valve 
element is connected to the valve casing and about 
which said valve element is rotatably supported, and 
whereby, when the control rod causes the valve element 
to touch the valve seat, the second axis is positioned on 
a side of the center axis of the control rod which is 
towards the valve seat. 

[001 1] In the first aspect of the present invention, a 
fluid flows without flow resistance when the valve ele- 
ment is outside the flow passage. The control rod is 
operated so that the valve element gradually closes the 
flow passage to regulate the fluid flow. The valve ele- 
ment is held at the initial tilt angle until it touches one 
end portion of the valve seat. When the control rod is 
further lowered, the valve element rotates about the one 
end of the valve seat in the direction that the valve ele- 
ment increases its tilt angle with respect to the direction 
of the fluid flow. As a result, the fluid flow in the flow pas- 
sage is gradually choked. When the control rod is fur- 
ther lowered, the valve element slides down the one end 
portion of the valve seat using that end portion as its 
support so that the valve element fully closes the open- 
ing of the valve seat. When the control rod is yet further 
lowered, engagement of the valve element with the 
valve seat is more secure, achieving a complete shutoff 
of the opening of the valve seat and preventing reverse 
flow, 

[0012] In the second embodiment of the present 
invention, when the control rod is operated, the valve 
element rotates about an axis disposed in the vicinity of 
one end of the valve seat in the direction that its tilt 
angle increases from the initial tilt angle, so that the fluid 
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flow is chocked. When the control rod is further lowered, 
the valve element is put into full engagement with the 
valve seat to dose the opening of the valve seat. When 
the control is yet further lowered, the engagement of the 
5 valve element with the valve seat is tightened to conv 
pletely shut off the flow passage and to prevent reverse 
flow. Thus, the valving operation is reliable. 
[0013] Since the valve element can be put into 
engagement with the valve seat against dynamic pres- 
to sure of the fluid, the valve element is installed in the flow 
passage of the valve without paying consideration to dif- 
ference between reverse flow and direct flow. 
[0014] In the above plate valve, the inner wall of 
valve casing that defines the flow passage is preferably 
15 linear along the flow of the fluid, such that no sediment 
in the fluid builds up on the inner wall, and sealing 
engagement between the valve element and the valve 
seat is not impaired. 

[0015] The plate valve according to the present 
20 invention is advantageously used for the shut-off func- 
tion in an emergency situation and in the regulation 
function of fluid flow in normal operating conditions. The 
plate valve offers the ease of opening and closing oper- 
ations, a small flow resistance in its fully opened state, 
25 and an excellent choking capability. Furthermore, a vari- 
ety of sizes can be manufectured in a low-cost manner. 
[001 6] Preferred embodiments of the present inven- 
tion will now be described hereinbelow by way of exam- 
ple only with reference to the accompanying drawings, 
30 in which: 

Fig.i is a cross-sectional view showing a first 
embodiment of the plate valve according to the 
present invention, 

35 Fig.2 is a cross-sectional view showing the state in 
which a valve element touches one end point of a 
valve seat in the embodiment of Fig.1. 
Fig.3 is a cross-sectional view showing the state in 
which the valve element is in full engagement with 

40 the valve seat to shut off their flow passage in the 
embodiment of Fig.1 . 

Fig.4 is a cross-sectional view showing a second 
embodiment of the plate valve according to the 
present invention, with its valve element fully 
45 opened. 

Fig.5 is a cross-sectional view showing the state in 
which the valve element is half-opened in the 
embodiment of Fig.4. 

Fig.6 is a cross-sectional view showing that the flow 
50 passage is completely shut off with the valve ele- 
ment fully engaged with the valve seat in the 
embodiment of Frg.4. 

[0017] Referring to Fig.1, the first embodiment of the 
55 plate valve according to the present invention com- 
prises a T-shaped valve casing 1 formed of horizontal 
flow passages 27. 27' of a fluid and a vertically extend- 
ing hollow cylinder portion 26. The plate valve also com- 
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prises a valve seat 2 in the middle portion between the 
flow passages 27. 27'. and a valve element 10 that is in 
or out of engagement with the valve seat 2 to shut off 
the flow passages 27. 27' or regulate the flow of the 
fluid. A sleeve 8 is inserted into the inside of a horizontal 
portion of the valve casing 1 . and the inner end of the 
sleeve 8 constitutes the valve seat 2 which is tilted at a 
tilt angle a with respect to the direction 28 of the fluid 
flow. The valve seat 2 has an opening face 3 toward a 
single direction of the fluid flow. The tilt angle a is pref- 
erably between 75** and 85**. 

[0018] The valve element 10 comprises a planar 
plate 1 1 that Is put into or out of engagement with the 
valve seat 2. and the planar plate 1 1 has an elongated 
hole 1 3 on its back portion. The valve element 1 0 is sup- 
ported at the elongated hole 13 by a control rod 20 that 
is inserted from above into the valve casing. The planar 
plate 11 is constructed of a metal or other rigid material, 
and the surface facing the valve seat 2 is coated with 
elastic material 16, such as rubber, Teflon, which pro- 
vides a seal, using baking, adhesion, or other tech- 
nique. The elastic seal material 16 may be attached 
onto the valve seat 2 rather onto the valve element 1 0. 
[0019] The valve element 10 is supported at one 
end 13a of the elongated hole 13 by the control rod 10 
using a pin or the like in a manner that the valve element 
10 is counterclockwise rotatable in Fig.1, namely, in the 
direction that the tilt angle of the valve element 10 
increases from its initial angle. The control rod 20 that is 
vertically movably supported by an unshown control 
means moves to the fluid flow 28. The downward move- 
ment of the control rod 20 lowers the valve element 10. 
[0020] A support portion 22 is disposed on the top 
of the valve casing 1 to support the control rod 20. The 
support portion 22 is provided with 0-rings 22a to pre- 
vent the fluid from leaking out and to restrict a horizontal 
motion of the control rod 20 in the direction 28 of the 
fluid flow. O-rings 22a are determined considering the 
type of the fluid, level of its pressure and its tempera- 
ture. In the vertically downward movement of the valve 
element 10 by the control rod 20, namely in the verti- 
cally downward direction in Fig.1, the valve element 10 
keeps its initial tilt angle which is greater than the tilt 
angle a of the valve seat, with respect to the direction of 
the fluid flow until the valve element 1 0 touches one end 
portion 4 of the valve seat 2. The initial tilt angle p is kept 
constant until the valve element 10 touches one end 
portion 4 of the valve seat 2. The valve element 10 
touches the valve seat 2, and thereafter, the tilt angle of 
the valve element 10 gradually increases and finally 
reaches the same angle as that of the valve seat 2. 
namely angle a. The initial tilt angle P is preferably 
within the range from 65° to 80°, and is smaller than the 
tilt angle a. The tilt angle a and the initial tilt angle p are 
appropriately determined considering the type of the 
fluid, its pressure and temperature. 
[0021] Discussed next is the operation of the first 
embodiment of the plate valve, constructed as above. 



according to the present invention. In Fig.1 through 
Fig.3. when the plate valve Is fully opened, the valve 
element 10 is retracted in a space 26 which is a recess 
from the fluid flow, and keeps its initial tilt angle p. The 

5 fluid now flows from the flow passage 27 to the flow pas- 
sage 27' with a minimum flow resistance involved. To 
regulate the fluid flow, the unshown control means 
moves the control rod 20 in the downward direction in 
the flgures. The lower end 11b of the planar plate 11 

10 comes into the flow passage 27, and thereafter, flow 
resistance in the flow passage starts increasing and 
flow regulation now starts. When the control rod 20 is 
further lowered, one end portion 1 la of the planar plate 
11 touches one end portion 4 of the valve seat 2 as 

15 shown in Fig.2. The fluid flow is now substantially 
choked, but resulting flow resistance is still relatively 
small. 

[0022] When the control rod 20 is further lowered, a 
pin 23 disposed on the lower end of the control rod 20 

20 slides from one end 1 3a toward the other end 1 3b of the 
elongated hole 13; and the valve element 10 slides on 
one end portion 4 as its support, causing the tilt angle p 
of the planar plate 1 1 to near the angle a. When the 
control rod 20 is still further lowered, the tilt angle p of 

25 the planar plate 11, thus, the valve element 10, comes 
equal to the tilt angle a, and the valve element 10 is fully 
engaged with the valve seat 2 as shown in Fig.3. 
Although, in this state, pressure of the fluid on the flow 
passage 27 presses the valve element 10 against the 

30 valve seat 2, engagement of the valve element 10 with 
the valve seat 2 is even further tightened to completely 
shut off the fluid flow if the control rod 20 is yet further 
lowered. In the flrst embodiment of the plate valve 1, the 
control rod 20 is designed considering the type of the 

35 fluid, its pressure and temperature. For example, 
assuming a fluid pressure of 250 mmAq and size of 75A 
for flow passages 27, 27', the vertical actuating force of 
the control rod 20 is relatively as small as about 1.1 kgf. 
[0023] The operation of the embodiment of the 

40 plate valve 1 according to the present invention is fur- 
ther discussed below. When the valve element 10 is 
tightly engaged with the valve seat 2 as in Fig.3, the 
valve element 10 prevents reverse flow even if the fluid 
pressure on the flow passage 27* exceeds the fluid 

45 pressure on the flow passage 27 for some reason. 
Namely, the plate valve performs the same function as 
that of a conventional check valve. When the fluid flows 
from the flow passage 27' to the flow passage 27, the 
manipulation of the control rod 20 for tighter engage- 

50 ment allows the valve element 10 to limit the fluid flow. 
The plate valve, thus, performs the same function at that 
of a conventional globe valve. The first embodiment of 
the plate valve has thus globe and check valve functions 
combined, and further tight engagement function. 

55 [0024] In the first embodiment of the plate valve, the 
shapes of the opening of the valve seat and the valve 
element plate may be any form. Preferably, the sleeve 8 
is a cylinder that has a slantly cut end on one side, and 
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' the resulting opening 3 of the valve seat is elliptical. The 
valve element plate 1 1 is designed to match the elliptical 
opening 3. The plate valve processed as above permits 
a low-cost and high-accuracy manufacturing. 
[0025] Fig.4 through Fig.6 show the second embod- 5 
iment of the plate valve according to the present inven- 
tion. Those components equivalent to those described 
with reference to the first embodiment in function and 
structure are designated with the same reference 
numerals. The second embodiment differs from the first 
embodiment in that the second embodiment is provided 
with a connecting rod between the control rod and the 
valve element and in that a flange portion is extended 
from an end of the valve element plate and an axis sup- 
ported by the valve casing is inserted through the hole 
disposed in the flange portion, in Fig.4, the plate valve 
comprises the valve element 10 in or out of engagement 
with the valve seat 2 for shutting off the flow passages 
27, 27' or for regulating the fluid flow through the pas- 
sages 27, 27' and the valve seat disposed on the inner 
end of the sleeve 8. The valve seat has a tilt angle a with 
respect to the direction of the fluid flow 28 and its open- 
ing faces one direction of the fluid flow 28. In this 
embodiment, the tilt angle a is 90^. 
[0026] The valve element 10 comprises a planar 
plate 1 1 . and the planar plate 1 1 has an elongated hole 
13 on its back portion 12. The valve element 10 is con- 
nected to the control rod 20 by means of the connecting 
rod 14 that connects the control rod 20 at its end by an 
axis 15, to the valve element 10 at one end 13a of the 
elongated hole 13 by a pin 23 as an axis. The valve ele- 
ment 10 has a flange portion 17 extended from one end 
11a of the valve element plate 11. The valve casing 1 
has a bracket 19 in the vicinity of the flange portion 17. 
An axis 18 is inserted through the holes disposed in the 
flange portion 17 and the bracket 19 so that the valve 
element 10 is rotatably supported about the axis 18. 
Although the initial tilt angle P of the valve element plate 
1 1 (Fig.5) is set to 0"* in the second embodiment, it may 
be set to an acute angle as in the first embodiment. 
[0027] The planar plate 1 1 is constructed of a metal 
or other rigid material, and the surface facing the valve 
seat 2 is coated with elastic material 16, such as rubber, 
Teflon, which provides a seal, using baking, adhesion, 
or other technique. The elastic seal material 16 may be 
attached onto the valve seat 2 rather onto the valve ele- 
ment 10. 

[0028] The control rod 20 that is vertically movably 
supported by an unshown control means moves to the 
fluid flow 28. The downward movement of the control 
rod 20 rotates the valve element 10 about the axis 18 by 
means of the connecting rod 14. The support portion 22 
of the valve casing 1 that supports the control rod 20 Is 
provided with O-rings 22a to prevent the fluid from leak- 
ing out and to restrict a horizontal motion of the control 
rod 20 in the direction 28 of the fluid flow. O-rings 22a 
are determined considering the type of the fluid, and its 
pressure and temperature. The valve element 10 is 
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rotated about the axis 18, and its tilt angle p with respect 
to the direction of the fluid flow 28 remains smaller than 
the tilt angle of the valve seat, namely, 90'' in this 
embodiment, until the valve element 1 0 is engaged with 
the valve seat 2. When the valve element 10 is engaged 
with the valve seat 2, the tilt angle of the valve element 
10 comes equal to the tilt angle of the valve seat 2. The 
tilt angle a and the initial tilt angle P are properly deter- 
mined considering the type of the fluid, its pressure, 
density, flow velocity, and size of plate valve. 
[0029] The operation of the second embodiment of 
the plate valve according to the present invention is as 
follows. In Fig.4 through Fig.6. when the plate valve is 
fully opened, the valve element 10 is retracted in a 
space 26 which is a recess from the fluid flow, and 
keeps its initial tilt angle p, 0"" in this embodiment The 
fluid now flows from the flow passage 27 to the flow pas- 
sage 27' with a minimum flow resistance involved. To 
regulate the fluid flow, the unshown control means 
moves the control rod 20 in the downward direction in 
Fig.4. The valve element 10 rotates about the axis 18. 
The lower end 1 1 b of the planar plate 1 1 comes into the 
flow passage 27, and thereafter, flow resistance in the 
flow passage starts increasing and flow regulation now 
starts. When the control rod 20 is further lowered, the 
valve element 10 further rotates about the axis 18 
(Fig.5). The fluid flow is now substantially choked, but 
resulting flow resistance Is still relatively small. 
[0030] When the control rod 20 is yet further low- 
ered, the support pin 23 of the connecting rod 14 that is 
connected to the control rod 20 by the axis 15 is shifted 
from one end 13a of the elongated hole 13 toward the 
other end 13b of the elongated hole 13, the tilt angle p 
of the planar plate 1 1 nears the tilt angle a. When the 
control rod 20 is still further lowered, the tilt angle P of 
the planar plate 1 1 comes equal to the tilt angle a. and 
the valve element 10 is engaged with the valve seat 2. 
The valve element 10 is now in seal engagement with 
the valve seat 2 because of pressure of the fluid on the 
flow passage 27. Since the pin 23 is now positioned 
downstream from the center axis 21 of the control rod 
20, namely, positioned on the right-hand side of the 
center axis 21 in Fig.6. a further lowering of the control 
rod 20 tightens seal engagement between the valve ele- 
ment 10 and the valve seat 2, completely shutting off the 
fluid flow. In this plate valve 1 according to the present 
invention, as in the first embodiment, the vertical actuat- 
ing force of the control rod 20 is relatively as small as 
about 1.1 kgf. assuming a fluid pressure of 250 mmAq 
and size of 75A for flow passages 27, 27'. 
[0031] The operation of the second embodiment of 
the plate valve 1 according to the present invention is 
fijrther discussed below. When the valve element 10 is 
tightly engaged with the valve seat 2 as in Fig.6, the 
valve element 10 prevents reverse flow even if the fluid 
pressure on the flow passage 27' exceeds the fluid 
pressure on the flow passage 27 for some reason. 
Namely, the plate valve performs the same function as 
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that of a conventional check valve. The valve element 
10 rotates further toward the valve seat 2 and reaches a 
seal engagement with the valve seat 2 to shut off the 
opening between the flow passage 27 and the flow pas- 
sage 27'. The plate valve, thus, perfbmns the same func- 5 
tion at that of a conventional sluice valve. When the fluid 
flows from the flow passage 27* to the flow passage 27. 
the manipulation of the control rod 20 for tighter 
engagement allows the valve element 10 to limit the 
fluid flow. The plate valve, thus, performs the same func- lo 
tion at that of a conventional globe valve. The plate 
valve according to the present invention has thus func- 
tions of the conventional globe valve, sluice valve and 
check valve, and further tight engagement function. 
[0032] In the second embodiment of the plate valve is 
1, the shapes of the opening 3 of the valve seat 2 and 
the valve element plate 1 1 may be any form. Preferably, 
the sleeve 8 is a cylinder that has a slantly cut end on 
one side, and the resulting opening 3 of the valve seat 2 
is elliptical. The valve element plate 1 1 Is designed to 20 
match the elliptical opening 3. The plate valve proc- 
essed as above permits a low-cost and high-accuracy 
manufacturing. 

[0033] In the flrst and second embodiments of the 
present invention, the inner wall 25 of the horizontal por- 25 
tion of the valve casing 1 that defines the flow passage 
is linear along the direction 28 of the flow of the fluid, 
and the fluid constantly flows in the flow direction in the 
vicinity of the inner wall 25 of the horizontal portion of 
the valve casing 1 . Thus no sediment in the fluid builds 30 
up on the inner wall, and sealing engagement between 
the valve element 10 and the valve seat 2 is not 
impaired. 

[0034] Although the present invention has been dis- 
cussed in connection with the illustrated embodiments 35 
in detail, it will be understood that the present invention 
is not limited to the above embodiments and that vari- 
ous modifications and changes are made without 
departing from the scope of the present invention as 
defined in the claims. 40 

Claims 

1 . A plate valve comprising: a valve casing (1 ) defining 
a flow passage (27. 27'), a valve element recess 45 
(26), and an opening between said flow passage 
(27. 27') and said valve element recess (26); a 
valve seat (2) disposed in said flow passage (27. 
27') of said valve casing (1 ) at a first angle (a) with 
respect to a line of flow (28) through said flow pas- so 
sage (27, 27'), and having a portion (4) extending 
into said opening between said flow passage (27, 
27') and said valve element recess (26); a valve ele- 
ment (10) having a back portion (12), and a base 
portion (1 1 ) for engaging said valve seat (2) to pre- ss 
vent flow through said flow passage (27. 27'); a 
control rod (20) disposed in said valve element 
recess (26) and passing through an aperture in said 
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valve casing (1). said control rod (20) being move- 
able in an axial direction; support means (13) pivot- 
ally joining said control rod (20) to said valve 
element (10) at said back portion (12), 

said base portion (11) being engagable with 
said valve seat (2) through axial movement of said 
control rod (20) toward said flow passage (27, 27'); 
said valve element (10) being suspended by said 
control rod (20) at a second angle (p) with respect 
to the line of flow (28) through said flow passage 
(27, 27') when said valve element (10) is positioned 
at least partially within said valve element recess 
(26) and is not in contact with said valve seat (2), 
said second angle (P) being less than said first 
angle (a) characterized in that said valve element 
(10) is freely suspended by said control rod (20) at 
said back portion, and in that axial movement of 
said control rod (20) toward said flow passage (27, 
27') causes a portion of said base portion (11) of 
said valve element (10) disposed in said opening to 
contact said valve seat (2) and pivot said valve ele- 
ment (10) to a closed position solely about said por- 
tion (4) of said valve seat (2) which extends into 
said opening when said valve element (10) is posi- 
tioned substantially within said flow passage (27, 
27'). 

2. The plate valve according to claim 1 , wherein said 
first angle (a) is within the range of from 75*^ to 85°, 
and said second angle (P) is within the range of 
from 65«to80^ 

3. The plate valve according to claim 1 or 2, wherein a 
cylindrical sleeve (8) is disposed inside the valve 
casing (1), said sleeve (8) has on one side a slantly 
cut opening face (3) that constitutes an elliptical 
valve seat, and the shape of the base portion (1 1 ) is 
designed to match the opening face (3). 

4. A plate valve comprising a valve casing (1 ) forming 
a flow passage (27, 27') that allows a fluid to flow in 
a single direction, a valve seat (2) disposed midway 
in the flow passage (27. 27') of the valve casing (1 ). 
a valve element (1 0) engagable with the valve seat 
(2) to shut off or regulate the fluid flow in the flow 
passage (27, 27'), and a control rod (20) vertically 
movable in the valve casing (1) and coupled to the 
valve element (10) for engaging the valve element 
(10) with the valve seat (2), wherein the valve seat 
(2) is disposed at an angle (a) with respect to the 
direction (28) of the fluid flow, the valve element 
(1 0) comprises a planar plate (1 1 ) which is engaga- 
ble with the valve seat (2) and an elongated hole 

(13) disposed on the back portion (12) of the planar 
plate (11), the valve element (10) is connected to 
the control rod (20) by means of a connecting rod 

(14) that connects a first axis (15) disposed at one 
end of the control rod (20) to a second axis (23) 
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inserted through the elongated hole (13). the planar 
plate (11) has a flange portion (17) on its side near 
the valve seat (2), a bracket (19) is disposed on the 
valve casing (1) near the flange portion (17). and a 
third axis is inserted through a hole dispensed in 
the flange portion (17) and a hole disposed in the 
bracket (19) via which said valve element (10) is 
connected to the valve casing (1) and about which 
said valve element (10) is rotatably supported, and 
whereby, when the control rod (20) causes the 
valve element (10) to touch the valve seat (2). the 
second axis (23) is positioned on a side of the 
center axis of the control rod (20) which is towards 
the valve seat (2). 

5. The plate valve according to claim 4, wherein the tilt 
angle (a) is 90**. 

6. The plate valve according to any of claims 4 to 5. 
wherein a cylindrical sleeve (8) is disposed inside 
the valve casing (1 ). said sleeve (8) has on one side 
a cut opening fiace that constitutes a circular valve 
seat (2), and the shape of the planar plate (11) is 
designed to match the opening face. 

7. The plate valve according to any of claims 1 to 6, 
wherein the inner wall (25) of the valve casing (1) 
that faces the valve element (10) is linear in parallel 
with the direction (28) of the flow of the fluid. 

Patentanspruche 

1. Plattenventit. welches aufweist: ein Ventilgehause 

(I) . das einen Stromungskanal (27,27*) bildet. eine 
Ventilelement-Aussparung (26) und eine Offnung 
zwischen dem Strfimungskanal (27.27') und der 
Ventilelement-Aussparung (26); einen Ventilsitz (2). 
der im StrCmungskanal (27, 27') des VentilgehSu- 
ses (1) unter einem ersten Winkel (a) bezuglich 
einer Strdmungslinie (28) durch den Stromungska- 
nal (27,27*) angeordnet ist und einen Teil (4) 
besitzt, der sich in die Offnung zwischen dem Str6- 
mungskanal (27,27') und der Ventilelement-Aus- 
sparung (26) erstreckt; ein Ventilelement (10) mit 
einem rOckwartigen Teil (12) und einem Basisteil 

(II) zur Aniage am Ventil-Sitz (2), um eine Strd- 
mung durch den StrOmungskanal (27,27*) zu ver- 
hindern; eine Steuerstange (20), die in der 
Ventilelement-Aussparung (26) angeordnet ist und 
durch eine Offnung im VentilgehSuse (1) veriduft. 
wobei die Steuerstange (20) in einer axialen Rich- 
tung verschiebbar ist; eine Stutzeinrichtung (13), 
welche die Steuerstange (20) mit dem Ventilele- 
ment (10) an dem rOckwSrtigen Teil (12) schwenk- 
bar verbindet, wobei der Basisteil (11) zur Aniage 
am Ventilsitz (2) durch Axialbewegung der Steuer- 
stange (20) zum Strdmungskanal (27, 27*) hin 
gebracht warden kann; das Ventilelement (10) an 



der Steuerstange (20) unter einem zweiten Winkel 
(p) bezOglich der Strdmungslinie (28) durch den 
Stromungskanal (27,27*) hSngt. wenn das Ventil- 
element (10) wenigstens teilweise innerhalb der 

5 Ventilelement-Aussparung (26) angeordnet ist und 
nicht in Beruhrung mit dem Ventilsitz (2) steht. und 
der zweite Winkel (P) kleiner ist als der erste Winkel 
(a), dadurch gekennzeichnet, daR das Ventilele- 
ment (10) an der Steuerstange (20) an dem ruck- 

io wartigen Teil frei h§ngt, und daB die Axialbewegung 
der Steuerstange (20) zum Stromungskanal 
(27.27*) einen Teil des Basisteils (1 1) des Ventilele- 
ments (10), der in der Offnung angeordnet ist, ver- 
anlaf^t, den Ventilsitz (2) zu berOhren und das 

f5 Ventilelement (10) in eine geschlossene Stellung 
lediglich um diesen Teil (4) des Ventilsitzes (2) zu 
verschwenken. der sich in die Offnung erstreckt. 
wenn das Ventilelement (10) im wesentlichen inner- 
halb des Stromungskanals (27.27') angeordnet ist. 

20 

2, Plattenventil nach Anspruch 1. bei welchem der 
erste Winkel (a) innerhalb des Bereichs von 75° bis 
85** liegt und der zweite Winkel (P) innerhalb des 
Bereichs von 65** bis 80** liegt. 

25 

3. Plattenventil nach Anspruch 1 Oder 2. bei welchem 
eine zylindrische HQIse (8) innerhalb des Venttlge- 
hSuses (1) angeordnet ist, wobei die HQIse (8) auf 
einer Seite eine schrdg abgeschnittene Offnungs- 

30 fldche (3) besitzt. welche einen elliptischen Ventil- 
sitz bildet. und die Form des Basisteils (11) so 
ausgebildet ist. daa sie der Offhungsfldche (3) 
angepaUt ist. 

35 4. Plattenventil, welches aufweist: ein Ventilgehause 

(1) . das einen Stromungskanal (27.27*) bildet. der 
eine Fluidstrdmung in einer einztgen Richtung 
ermeglicht, einen Ventilsitz (2), der in der Mitte im 
Stromungskanal (27,27') des VentilgehSuses (1) 

40 angeordnet ist. ein Ventilelement (1 0), das am Ven- 
tilsitz (2) zur Aniage gebracht warden kann, um die 
FluidstrOmung im Stramungskanal (27.27*) abzu- 
sperren oder zu regulieren, und eine Steuerstange 
(20), die im Ventilgehause (1) vertikal verschiebbar 

45 ist und mit dem Ventilelement (10) so gekoppelt ist, 
da& das Ventilelement (1 0) zur Aniage am Ventilsitz 

(2) kommt. der Ventilsitz (2) unter einem Winkel (a) 
bezuglich der Richtung (28) der Fluidstrfimung 
angeordnet ist, das Ventilelement (10) eine ebene 

50 Platte (11) aufweist. die am Ventilsitz (2) zur Aniage 
gebracht warden kann, sowie ein langgestrecktes 
Loch (13), das am ruckwdrtigen Teil (12) der ebe- 
nen Platte (11) angeordnet ist, das Ventilelement 
(10) mit der Steuerstange (20) mittels einer Verbin- 

55 dungsstange (14) verbunden ist, die eine erste 
Achse (15). welche an einem Ende der Steuer- 
stange (20) angeordnet ist, mit einer zweiten Achse 
(23) verbindet. die in das langgestreckte Loch (13) 
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eingesetzt ist. die ebene Platte (11) einen Flansch- 
teil (17) auf ihrer nahe dem Ventilsitz (2) gelegenen 
Seite aufweist, ein Kalter (19) am Ventilgehause (1) 
nahe dem Flanschteil (17) angeordnet ist und eine 
dritte Achse durch ein im Ftanschteil (17) vorgese- 5 
henes Loch und ein im Kalter (19) angeordnetes 
Loch gefQhrt ist. dutch welches das Ventilelement 
(10) mit dem Ventilgehause (1) verbunden ist und 
um welches das Ventilelement (10) drehbar gela* 
gert ist. wodurch, wenn die Steuerstange (20) das 10 
Ventilelement (10) veranla&t, den Ventilsitz (2) zu 
berOhren. die zweite Achse (23) auf einer Seite der 
Mittelachse der Steuerstange (20). die zum Ventil- 
sitz (2) zu gelegen ist, angeordnet ist. 

IS 

5. Plattenventil nach Anspruch 4, bei welchem der 
Neigungswinkel (a) 90° betragt. 

6. Plattenventil nach Anspruch 4 Oder 5, bei welchem 
eine zylindrische Hulse (8) innerhalb des Ventilge- 20 
hSuses (1 ) angeordnet ist, die HQIse (8) auf einer 
Seite eine geschnittene Offnungsfldche besitzt. die 
einen kreisformigen Ventilsitz (2) bildet, und die 
Form der ebenen Platte (1 1) so ausgebildet ist, dal^ 

sle der Offnungsfldche angepaUt Ist. 25 

7. Plattenventil nach einem der AnsprQche 1 bis 6. bei 
welchem die innere Wand (25) des Ventilgehauses 

(1) , die zum Ventilelement (10) weist, parallel zur 
Richtung (28) der FluidstrOmung linear ist. 30 2. 

Revendlcations 

1. Soupape d plaque comprenant : un logement de 

soupape (1 ) d^finissant un passage d*6coulement 35 3. 
(27, 27'), une partie en retrait d'6l6ment de sou- 
pape (26), et une ouverture entre ledit passage 
d'6coulement (27, 27') et ladite partie en retrait 
d'6l6ment de soupape (26) ; un si^ge de soupape 

(2) dispose dans ledit passage d'^coulement (27, 40 
27*) dudit logement de soupape (1) d un premier 
angle (a) par rapport d une ligne d*6coulement (28) 

^ travers ledit passage d*6coulement (27, 27'), et 
ayant une partie (4) s'^tendant dans ladite ouver- 4. 
ture entre ledit passage d'^coulement (27, 27') et 45 
ladite partis en retrait d'^l^ment de soupape (26) ; 
un 6l6ment de soupape (10) ayant une partie 
arri^re (12). et une partie de base (11) pour venir 
en contact avec ledit sidge de soupape (2) pour 
empdcher un ^coulement d travers ledit passage so 
d'^coulement (27, 27') ; une tige de commande (20) 
dlspos^e dans ladite partie en retrait d'^l^ment de 
soupape (26) et passant d travers une ouverture 
dans ledit logement de soupape (1 ), ladite tige de 
commande (20) 6tant mobile dans une direction ss 
axiale ; des moyens de support (13) joignant, de 
manidre pivotante, ladite tige de commande (20) 
audit 6l6ment de soupape (10) au niveau de ladite 



partie arri^re (12), 

ladite partie de base (1 1 ) pouvant §tre en contact 
avec ledit siege de soupape (2) par I'interm^diaire 
d'un d^placement axial de ladite tige de commande 
(20) vers ledit passage d'^coulement (27, 27') ; ledit 
6l6ment de soupape (10) etant suspendu par ladite 
tige de commande (20) d un second angle (P) par 
rapport a la ligne d'6coulement (28) a travers ledit 
passage d'ecoulement (27, 27') quand ledit 616- 
ment de soupape (1 0) est positionn6 au moins par- 
tiellement a rint6rieur de ladite partie en retrait 
d'6l6ment de soupape (26) et n'est pas en contact 
avec ledit si6ge de soupape (2). ledit second angle 
(P) 6tant inf6rieur audit premier angle (a). caract6ri- 
s6e en ce que ledit 6l6ment de soupape (10) est 
librement suspendu par ladite tige de commande 
(20) au niveau de ladite partie arri6re, et en ce 
qu'un d6placement axial de ladite tige de com- 
mande (20) vers ledit passage d'6coulement (27, 
27') am6ne une partie de ladite partie de base (11) 
dudit 6l6ment de soupape (10) dispos6 dans ladite 
ouverture d venir en contact avec ledit si6ge de 
soupape (2) et fait pivoter ledit 6lement de soupape 
(10) vers une position ferm6e seulement autour de 
ladite partie (4) dudit si6ge de soupape (2) qui 
s'6tend dans ladite ouverture quand ledit 6l6ment 
de soupape (10) est positionn6 sensiblement d 
rint6rieur dudit passage d'6coulement (27, 27*). 

Soupape d plaque selon la revendicatlon 1, dans 
laquelle ledit premier angle (a) est comprls dans la 
plage de 75° d 85°, et ledit second angle (P) est 
comprls dans la plage de 65° d 80°. 

Soupape a plaque selon la revendicatlon 1 ou 2. 
dans laquelle une douille cylindrique (8) est dispo- 
s6e d rint6rieur du logement de soupape (1), ladite 
douille (8) comporte, sur un cdt6 particulier, une 
face ^ ouverture en oblique (3) qui constitue un 
si6ge de soupape elliptique, et la forme de la partie 
de base (1 1 ) est congue pour s'adapter d la face d 
ouverture (3). 

Soupape d plaque comprenant un logement de 
soupape (1) formant un passage d'6coulement (27, 
27') qui permet S un fluide de s'6couler dans un 
seul sens, un si6ge de soupape (2) dispos6 d mi- 
distance dans le passage d'6coulement (27, 27') du 
logement de soupape (1). un 6l6ment de soupape 
(10) pouvant venir en contact avec le si6ge de sou- 
pape (2) pour termer ou r6guler l'6coulement de 
fluide dans le passage d'6coulement (27, 27'), et 
une tige de commande (20) verticalement mobile 
dans le logement de soupape (1) et reli6e d r6l6- 
ment de soupape (10) pour mettre en contact 1*616- 
ment de soupape (10) avec le si6ge de soupape 
(2), soupape dans laquelle. le si6ge de soupape (2) 
est dispos6 d un angle (a) par rapport d la direction 
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(28) de r^couiement de fluide» r6l6ment de sou- 
pape (10) comprend une plaque plane (1 1) qui peut 
venir en contact avec le sidge de soupape (2) et un 
trou allong6 (13) dispose sur la partie am^re (12) 
de la plaque plane (11). i'^l^ment de soupape (10) 5 
est reli6 a la tige de commande (20) au moyen 
d'une tige de connexion (14) qui relie un premier 
axe (15) dispose au niveau d'une extr6mit6 de la 
tige de commande (20) ^ un deuxidme axe (23) 
ins6r6 d travers ie trou allonge (13). la plaque plane w 
(11) a une partie fbrmant bride (17) sur son cdt6 
proche du si§ge de soupape (2), une patte d'atta- 
che (19) est dispos^e sur le togement de soupape 
(1) pr6s de la partie formant bride (17), et un troi- 
sidme axe est ins6r§ d travers un trou r§alis6 dans 15 
la partie fbrmant bride (17) et a travers un trou dis- 
pose dans la patte d'attache (19) par Tinterm^diaire 
de laquelle ledit 6l6ment de soupape (10) est reli6 
au logement de soupape (1) et autour de laquelle 
ledit §l6ment de soupape (1 0) est support6 en rota- 20 
tion. et de sorte que. lorsque la tige de commande 
(20) am^ne rSiSment de soupape (10) d venir en 
contact avec le si6ge de soupape (2). le deuxi6me 
axe (23) est positionn^ sur un cdt6 de I'axe central 
de la tige de commande (20) qui est vers le si^ge 25 
de soupape (2). 

Soupape ^ plaque selon la revendication 4. dans 
laquelle Tangle d'inclinaison (a) est de 90°. 

30 

Soupape d plaque selon Tune quelconque des 
revendications 4 et 5, dans laquelle une douille 
cylindrique (8) est dispos6e d Tint^rieur du loge- 
ment de soupape (1 ), iadite douille (8) comporte, 
sur un cdt6 particulier, une face d ouverture qui 35 
constitue un sidge de soupape circulaire (2), et la 
forme de la plaque plane (11) est congue pour 
s*adapter d la face d ouverture. 

Soupape d plaque selon I'une quelconque des 40 
revendications 1^6, dans laquelle la parol int6- 
rieure (25) du logement de soupape (1 ) qui fait face 
d r6l§ment de soupape (10) est lin^aire, parall^le- 
ment ^ la direction (28) de I'^coulement du fluide. 
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FIG. 1 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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